Objective: The authors conducted an epidemiological study in Lebanon to estimate ADHD prevalence in school-age population.
Article
ADHD is characterized by pervasive and impairing symptoms of inattention, hyperactivity, and impulsivity according to the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association, 1994) . It is a highly comorbid disorder, associated with a significant level of impairment across the life span. It affects academic achievement, interpersonal relationships, health quality, and vocational outcome with a serious financial burden to families and society, making it a major public health problem (Ursano, Kartheiser, & Barnhill, 2009) .
Numerous epidemiological studies have estimated the prevalence of ADHD worldwide. Studies about its prevalence in children and adolescents have been recently conducted in the United States (Frochlich et al., 2007; Kessler et al., 2006; Merikangas et al., 2010; Roberts, Roberts, & Xing, 2007) and in the United Kingdom (Polanczyk et al., 2010) . In the broadest systematic metaregression analysis of worldwide prevalence studies of ADHD in children and adolescents conducted to date, 102 studies, including a total of 171,756 participants aged 18 years and younger, were reviewed (Polanczyk, de Lima, Horta, Biederman, & Rohde, 2007) . The authors revealed a pooled worldwide prevalence for ADHD of 5.29% and a higher prevalence in boys with a sex ratio of 2-3/1.
The large variability of ADHD prevalence rates worldwide (71 studies published from January 1997 to June 2007 showed a wide range of prevalence estimates from 0.2% up to 26.8%; Polanczyk et al., 2007) results mainly from methodological differences across studies. Many factors contribute to this heterogeneity, including age (prevalence higher in younger children; Polanczyk & Jensen, 2008) , informants (parents, teachers, participants, or combinations; Granero, Ezpeleta, Domenech, & de la Osa, 2008; Scahill & Schwab-Stone, 2000; Soma, Nakamura, Oyama, Tsuchiya, & Yamamoto, 2009) , diagnostic criteria (prevalence higher with DSM-IV vs. DSM-III-R and using DSM classifications vs. International Classification of Diseases [ICD]; Lee et al., 2008; Leung, Luk, Ho, Taylor, & Lieh Mak, 1996; Polanczyk et al., 2007) , instruments applied, and the use of the criteria for impairment (higher prevalence in studies without a definition of impairment than in those requiring it; Polanczyk et al., 2007; Robert et al., 2007) .
Published studies on ADHD in the Arab world are scarce despite the fact that the percentage of children and adolescents represents a greater part of the total population. A recent review of all ADHD epidemiological studies conducted in the Arab world yielded rates ranging from 5.1% to 14.9% in the school setting among Arab students (Farah et al., 2009) . Although prevalence of ADHD symptoms and diagnosis varied considerably in range across countries and settings given the large methodological heterogeneity of the studies reviewed (e.g., clinical setting vs. general community sampling), this prevalence remained comparable in range with what has been reported in international studies.
In Lebanon, reports on ADHD have been limited to date to follow-up studies in special populations such as wartraumatized children (Cordahi et al., 2002) and small clinical samples (Fayyad, Sadek, & Cordahi, 2001) . To estimate ADHD prevalence in Lebanese school-age population, we conducted the first epidemiological study of this kind in our country.
Material and Method Population
A random cluster sampling was used to select 1,000 children aged between 6 and 10 years, admitted in several schools across all regions in Lebanon. In each of the five administrative regions (North, South, Beirut, MountLebanon, and Bekaa), we selected two districts by random draw. In each district, we also chose five schools by random draw and in each school two classes, one from kindergarten 2 and one from Grade 5. From each class, 10 children were included by random draw in the population of the study.
Our study had two inclusion criteria. First, approval of each child's parents to enter the study was given through the signature of a written consent. Age, ranging between 6 and 10 years, was the second inclusion criteria.
Our exclusion criteria were as follows: (a) the existence of a psychiatric disorder in the past or present history of the child, (b) the presence of a physical illness causing attentional deficit, and (c) ADHD symptoms starting after the age of 7 years. These exclusion criteria were screened for during an initial interview between the child's parents and a trained psychotherapist. This interview included a detailed questionnaire to ascertain any prior or present medical and psychiatric illness, any medications taken by the child, and any diagnosis made by a pediatrician or a psychiatrist.
Procedure
For each child, an ADHD-Rating Scale-IV (ADHD-RS-IV; DuPaul, Power, Anastopoulos, & Reid, 1998) School version was completed by a main teacher. The Home version of the same scale was also completed by the child's parents. Parents and teachers were under the supervision of independent trained psychotherapists during the completion of the questionnaires. ADHD-RS-IV is a questionnaire originally based on DSM-IV criteria and frequently used in epidemiological studies. It contains questions that correspond to nine symptoms of inattention and the nine symptoms of hyperactivity/impulsivity in the DSM-IV. The ADHD-RS-IV was designed for parents or teachers to rate the frequency of a child's symptoms on a scale of 0 to 3 with 0 = never or rarely, 1 = sometimes, 2 = often, 3 = very often.
We first computed the number of symptoms in the inattention section in the "always or very often" and the "often" columns. Six or more of these were needed to meet the criteria for ADHD Inattentive subtype on the School and Home versions. Similarly, we computed the number of symptoms in the impulsivity and hyperactivity section. Six or more of these were needed to meet the criteria for ADHD Hyperactive-Impulsive subtype on the School and Home versions. Children were classified as ADHD Combined subtype if they met the criteria for inattention and hyperactivity (i.e., six or more in both) on both versions.
Statistics
Statistical analysis was carried out using STATA 10. Comparison of age among different categories was done using chi-square test or Fisher's exact test when indicated. The comparison of means of age was done using t test and ANOVA test. The alpha was set at the .05 threshold.
Results
The total number of analyzed participants was 934 out of 1,002 filled questionnaires. This was caused by the exclusion from the study of children with missing data regarding comorbidities and the age of onset of their condition. Missing data of ADHD symptoms variables on the Likerttype scale were replaced using the mean. There were also three missing values for gender excluded from the comparisons by gender.
The mean age was 7.9 years (SD = 2.76 years) with a distribution of 53% males (533 participants) and 47% females (466 participants). We found a prevalence of ADHD equal to 3.2% (30 out of 934). This prevalence can be subdivided into different types: The prevalence of ADHD Inattentive subtype was approximately 0.3% (3 out of 934), the prevalence of the Hyperactive-Impulsive subtype was 1.2% (11 out of 934), and that of ADHD Combined subtype was 1.7% (16 out 934).
Comparison by Gender
ADHD was significantly more prevalent in boys (4.5%) than in girls (1.8%), chi-square test, p = .020 (see Table 1 ). All three ADHD Inattentive subtype cases in our sample were boys, but the difference of the ADHD Inattentive subtype prevalence according to gender did not reach statistical significance, Fisher's exact test, p = .098. There was also no significant difference of the Hyperactive-Impulsive subtype prevalence between males (1.2%) and females (1.1%), chi-square test, p = .887. As for the ADHD Combined subtype, it was significantly more prevalent in boys (2.7%) than in girls (0.7%), chi-square test, p = .020.
Comparison by Age
The mean ages (and SDs) were 8.0 (2.75), 8.2 (3.00), 9 (2.65), 7.3 (2.97), and 8.7 (3.09) in disease-free children, ADHD (all subtypes), ADHD Inattentive subtype, ADHD Hyperactive-Impulsive subtype, and ADHD Combined subtype, respectively. There was no difference in mean age between ADHD patients and disease-free children, t test, p = .690. There was equally no significant difference in mean age among different subtypes of ADHD and diseasefree children (ANOVA test, p = .516).
Discussion
This is the first epidemiological study to be conducted in Lebanon to estimate the prevalence of ADHD among children in the school setting. In our sample of children aged 6 to 10 years, the estimated prevalence of ADHD, all subtypes included, was equal to 3.2% with a predominance of the Combined subtype. This prevalence is lower than the one found by Polanczyk in his meta-analysis (Polanczyk et al., 2007) . When compared with estimates of ADHD prevalence obtained from epidemiological studies done in Arab countries on children in the same age range, ours is among the lowest.
Some of the few studies that have found prevalence estimates lower than ours used nonspecific ADHD measurement tools in their design. This is the case in a study done in Yemen on school-age children, 7 to 10 years, and using, as a screening tool, the Strengths and Difficulties Questionnaire and the Development and Well-being Assessment. This study yielded an ADHD prevalence of 1.3% (Alyahri & Goodman, 2008) .
In the United Arab Emirates (UAE), Eapen, Al-Ghazali, and Bin-Othman conducted a two-stage epidemiological study in the Al Ain District among the Al Ain schoolchildren population aged 6 to 15 years (Eapen, Al-Ghazali, Bin-Othman, & Abou Saleh, 1998) . In this study, children's mental health was initially assessed by parents and school health physicians using the Reporting Questionnaire for Children (RQC) and the Physician Reporting Questionnaire (PRQ). In the second stage of the study, the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present Episode version (K-SADS-P) was filled by interviewing the child in his or her mother's presence. The prevalence of all DSM-IV disorders was 10.4% and that found for ADHD was 0.46%. A possible explanation for this low prevalence is that teachers' questionnaires were not used. In addition, only one diagnosis per child was reported on the K-SADS; some of the children with ADHD, who may have received an additional comorbid diagnosis of conduct disorder or oppositional defiant disorder, were therefore included under the latter two categories and not under ADHD.
In the remaining studies investigating ADHD prevalence among school-age children in Arab countries, all the estimations obtained were superior to ours. However, a main difference between the design of all these studies and ours is that they used the Conners' Rating Scale as a screening tool, whereas none of them relied on the ADHD-RS-IV.
This was the case in a study conducted in Alexandria (Egypt) among 1,350 primary schoolchildren aged 8 to 13 years (Attia, Tayel, Mounier, Ahmed, & Abo-Rass, 2000) . Using the Conners' Rating Scale completed by teachers and parents (no cutoff reported), the results revealed that the prevalence of ADHD symptoms was equal to 7.48% (11.67% for boys and 3.58% for girls).
In a cross-sectional study conducted in Qatar among 1,541 primary schoolchildren aged 6 to 12 years (Bener, Qahtani, & Abdelaal, 2006) , teachers filled a standardized Arabic version of the Conners' Teacher Rating Scale (CTRS) for ADHD (cutoff ≥10). Results revealed that 14.1% of boys and 4.4% of girls scored more than the cutoff for ADHD symptoms, giving an overall prevalence of 9.4% for ADHD in the school setting. Two cross-sectional studies were conducted in Muscat (Sultanate of Oman), one among elementary school girls aged 6 to 13 years (n = 708; Al-Sharbati, Al Adawi, et al., 2004) and another among elementary schoolboys aged 6 to 14 years (n = 1,502; Al-Sharbati, Al Lawati, Al Msherfi, & Al Hussaini, 2004) . Both studies also used the CTRS (cutoff ≥15) and yielded a prevalence of ADHD symptoms among Omani schoolgirls and schoolboys equal to 5.1% and 7.8%, respectively.
In an older study conducted in Sharjah district (UAE), 1,110 primary schoolchildren aged 5 to 12 years were also assessed using the CTRS (cutoff ≥10; Bu-Haroon, Eapen, & Bener, 1999) . The overall prevalence of ADHD symptoms in the school setting was equal to 14.9% (18.3% for boys and 11.4% for girls).
Several explanations can account for the higher prevalence estimates found in all of the previously mentioned studies when compared with ours. The use of the CTRS alone, on one hand, may lead to overestimation of prevalence rates (Barkley, 1990) . This was the case in the Sharjah (UAE), Qatar, and Muscat (Oman) studies. Teachers filled the Conners' Rating Scales in these studies, whereas no data were obtained from parents. This approach, although useful, does not generate a full ADHD diagnosis.
The narrower age range studied in our sample, on the other hand, could also account for the smaller prevalence of ADHD found in our study. By restricting our population to children aged 6 to 10 years, we might have missed potential cases of ADHD, especially among the children older than 10 years who frequently complain from symptoms of the Inattentive subtype.
Finally, the use of the ADHD-RS-IV (DuPaul et al., 1998) School version and Home version in our study could have also contributed to the lower prevalence obtained in comparison with the ones found in the vast majority of Arab studies.
In addition, the lower prevalence found in our study compared with others could be explained by the exclusion of comorbidity such as oppositional defiant disorder, depression, and so on, which usually are found with cases of ADHD. This limitation was designed to narrow the focus specifically to ADHD.
The prevalence of ADHD among boys in our sample is equal to 4.5% and that among girls is equal to 1.8%, yielding a sex ratio of 5:2. These results are similar to those found in international and Arab studies (Farah et al., 2009; Polanczyk et al., 2007) . Of notice also is the higher mean of age among children complaining from the Inattentive subtype versus children having the HyperactiveImpulsive subtype (9 and 7.3 years old, respectively). This result is also in line with data from the literature describing a decrease of hyperactivity symptoms with time, whereas executive deficits related to inattention symptoms become increasingly prominent by adulthood (Murphy & Adler, 2004) .
Conclusion
This is the first epidemiological study to be conducted in Lebanon to estimate the prevalence of ADHD among children in the school setting. In our sample of children aged 6 to 10 years, the estimated prevalence of ADHD was equal to 3.2% with a predominance of the Combined subtype and a significantly higher prevalence among boys, yielding a sex ratio of 2,5.
The results of our study gain to be confirmed by future well-designed epidemiological studies of national samples in Lebanon with the aim of extending age range to children older than 10 years and investigating comorbid conditions and risk factors associated with ADHD in Lebanese children. Such studies will help health policy planners in initiating awareness and intervention programs geared toward ADHD and its comorbid disorder on the national level.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding
The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of this article: A small part of this research was financed by the council of research of Saint-Joseph University.
